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3 MATERIALS AND METHODS 
 
3.1 Overview 
The study focused on the freeze drying method in which P. putida strain is freeze and 
dry subsequently. Freezing process used freezer at -80
o
C and drying used freeze dryer in 
the laboratory of University Malaysia Pahang including all the apparatus, equipment 
and chemicals required in the study.   
3.2 Introduction 
This study focused on the methods of freeze drying in which P. putida is tested for its 
stability at variance of freeze drying condition. This section presents preparation method 
to growth P. putida, freeze drying method of P. putida, CFU determination, and 
mercury preparation. 
3.3 Bacteria 
Bacteria P. putida was obtained from BIOREV SDN BHD and has been growth by 
previous student in agar medium. The type of bacteria in this study was P. putida 
ATTC49128. Before undergo the experiment, it is necessary to ensure that the bacteria 
are pure P. putida and do not other bacteria or contaminated with other bacteria. The 
identification process was done using visual determination using Microscope (ZEISS) 
in University Malaysia Pahang. 
3.4 Chemicals 
Nutrient Agar (BD 213020) and Nutrient Broth (BD234000) were purchased from 
Merck (Germany). Mercury (II) chloride was obtained from Merck. Sucrose, Tween 80, 
Polyethylene glycol (PEG) 1000 and other chemical in list below were obtained from 
Faculty of Chemical Engineering (FKKSA) laboratory. 
List of Chemical: 
i. Distilled water 
ii. Ethanol 70% 
iv. Nutrient Agar (BD 213020) 
v. Nutrient Broth (BD234000) 
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vi. Mercury (II) Chloride 
vii. Sucrose 
x. Tween 80 
xi. Polyethylene glycol (PEG) 1000 
3.5 Equipment 
The equipment used in this study was provided by Faculty of Chemical Engineering, 
UMP. Mercury Analyser was provided by Central Lab in UMP.  
i. Freeze Dryer (BIOTRON/CLEANVAC)  
ii. Freezer (THERMO SCIENTIFIC) 
iii. Autoclaved (HIRAYAMA) 
iv. Colony counters (FUNKE GERBER) 
v. Centrifuged (EPPENDORF 5810 R) 
vi. Oven (HAERAEUS) 
vii. Microbiological Incubator (MEMMERT) 
viii. Mercury Analyser (MILESTONE DMA-80) 
ix.. UV-Vis. Spectrophotometer (U-1800) 
x. Laminar flow cabinet (ISOCIDE) 
xi. Microscope (ZEISS) 
xii. Incubator shaker (GRAUN) 
3.6 Methods of Medium Preparation  
The aseptic technique was used during handling the experiment to reduce the risk of 
contamination of unwanted microbes.  The experiment was carried out in laminar flow 
for optimal controllable work. The surface work and gloved was disinfectant with 70% 
ethanol and wiping clean (Cote, 1998). 
3.6.1 Preparation of Growth Medium 
The study media for growing the bacteria consist of nutrient broth and nutrient agar. 
Nutrient broth (RDU 1103102) and nutrient agar (RDU1103102) were obtained from 
MERCK KGaA. The medium contains 10% peptone, 5 %meat extract, and 15 % agar or 
broth ingredient. The broth media was prepared according the instruction given in the 
bottle. 
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3.6.2 Preparation of Solid Medium 
Nutrient agar was prepared by suspend 20 gram of pellet in one litre of demineralized 
water as recommended by MERCK KGaA (2013). Heat was given to boil the water and 
continue with sterilization process by autoclave at 121
o
C for 15 minute. After 
autoclaved process finished, agar solution was poured into plates. The agar can be used 
as medium after it become solid. The edge of the plate was bind with parafilm after it 
hardened for later use. The solid agar was stored in chillier at 4
o
C until the time to use. 
3.6.3  Preparation of Liquid Medium 
Nutrient broth was prepared according the instruction on the medium bottle by MERCK 
KGaA (2013). Eight grams of pellets of nutrient broth was suspended in 1 litre of 
demineralized water. Schott bottle was used to dispense the solution. The solution was 
autoclaved for 15 min at 121
o
C to sterilize the solution. The lid of the bottle was 
loosened enough and was wrapped with aluminium foil before autoclaved. Autoclave 
tape was adhered in the bottle as indicator. After autoclave, black strips appear as 
indicator that the bottle has been autoclaved. Solution that has been autoclaved was 
leave for 15 minute or until it cooled down and store in 4
o
C until time to use. 
3.7 Growth P. putida for Analysis the Growth Curve 
10 ml of nutrient broth formulated as describe above was drawn and added in the test 
tube. A full loop of P. putida bacteria was transferred from agar plate to nutrient broth 
using inoculating loop. The ratio suggested for the culture to medium broth was 1: 9 
(Azoddein, 2013). Inoculating loop was flamed and allowed to cool before touch the 
bacteria. The cover of agar plate was removed partly and used as shield to protect the 
sample from airborne contamination while the bacteria were taken with inoculating 
loop.  
The loop was then withdrawn and the plate cover was closed. The tube neck containing 
nutrient broth was flamed. The tube was keep tilted while the loop containing bacteria 
was submerged in the broth. The tube neck was flamed again before replace the cap. 
Inoculating loop was flamed after used to sterilize it from bacteria. Inoculation loop and 
tube neck were always flamed before and after transfer the bacteria in order to sterilize 
